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Fig 1. Forest plot comparing the odds ratio (OR) and 95% conﬁdence interval (CI) for primary failure of one-stage and two-stage
brachiobasilic vein transpositions (OR >1 indicates lower failure rate in two-stage group).
Fig 2. Forest plot comparing the pooled odds ratio (OR) and 95% conﬁdence interval (CI) for primary patency at 1-year (OR >1
indicates better primary patency rate in the two-stage group).
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Sepsis-Free Survival: A Long-Term Comparison of Catheter Access
Versus Synthetic Graft Septic Complications in Hemodialysis Patients
Carolane Beauregard-Totaro, Bernard Montreuil, Annie-Claire Fredette,
Martine Leblanc. Miguel Chaput, Hôpital Maisonneuve-Rosemont,
Montreal, Quebec, Canada
Objectives: Our aims were to analyze and compare septic complica-
tions in graft-based and catheter-based hemodialysis patients and to study
long-term functional permeability and risk factor for nonuse of synthetic
grafts in our patient population.
Methods: The data were prospectively collected and retrospectively
analyzed. Our study population was made up of 64 consecutive patients
with arteriovenous grafts created between January 2000 and January
2013 and 121 patients with tunnelled central venous catheter-based hemo-
dialysis installed between June 2005 and January 2013. A Kaplan-Meier life-
table analysis was done for the sepsis-free survival and for the functional
permeability of the grafts. Univariate and multivariate Cox survival regres-
sion analysis were constructed to evaluate independent predictors for septic
complications.
Results: Patients’ demographics for arteriovenous graft and catheter-
based hemodialysis were similar, except for age (P ¼ .02) and hypertension
(P ¼ .04). Catheter-based dialysis patients experienced more septic events
(33.9% vs 17.2%; P ¼ .02). The number of hospitalizations required for
the septic event were more important in the synthetic graft group (90.9%
vs 36.6%; P ¼ .001), but the 30-day mortality rates were similar. Long-
term sepsis-free survival was similar in both groups (log-rank P ¼ .9). Afunctional graft was the only independent predictor of a synthetic graft sep-
tic event (P ¼ .03). Older patients and male gender were independent risk
factors for catheter-related sepsis. Warfarin was an independent protective
factor for graft functional survival.
Conclusions: Long-term functional permeability of arteriovenous
grafts is low, and the sepsis-free survival is comparable to catheter-based he-
modialysis patients. In centers where synthetic grafts are used as last-resort
options, catheter-based hemodialysis may yield similar long-term clinical
outcomes.
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Trends in Renal Function Post Aortic Aneurysm Intervention
Ahmed Elzahabi, Naomi Eisenberg, Graham Roche-Nagle. Department of
Vascular Surgery, Toronto General Hospital, Toronto, Ontario, Canada
Objectives: Abdominal aortic Aneurysm (AAA) constitutes a signiﬁ-
cant health problem. Endovascular aneurysm repair (EVAR) is a less invasive
intervention for AAAs compared with conventional open repair (OR).
However, patients undergoing AAA repair by any means are at risk of devel-
oping acute kidney injury (AKI). This is signiﬁcant, because AKI is associ-
ated with high rates of morbidity and mortality in the period after cardiac
surgery, vascular surgery, angiography, and other interventions. Previous
studies demonstrate a decline in renal function after EVAR, especially in pa-
tients with pre-existing renal insufﬁciency. However, studies of the effects
on renal function of EVAR compared with OR have yielded conﬂicting re-
sults. The aim of this study was to retrospectively compare the effect of
EVAR vs OR on renal function.
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postoperative renal function was assessed by creatinine levels and esti-
mated glomerular ﬁltration rate calculated by the Chronic Kidney Disease
Epidemiology Collaboration equation. Renal dysfunction was deﬁned as
acute kidney injury, which is deﬁned as any postoperative rise in creati-
nine levels of >44.2 mmol/L from the preoperative value, and the
requirement of hemodialysis in patients who did not require dialysis
preoperatively.
Results: During the study period, 287 patients were analyzed; 82
(29%) had OR and 205 (71%) had standard EVAR. Most of the patients
were men, with 80.5% in the OR group and 84% in the EVAR group. A
postoperative creatinine increase was observed during the follow-up in
14.6% of ORs and 4.4% of EVARs. Two patients, one each from the OR
and EVAR group, required permanent dialysis. No patients required tempo-
rary dialysis. The mean iodinated contrast volume used in the EVARs was
134.3 6 60.2 mL. The clamp position in the OR group was infrarenal in
65.9%, above one renal artery in 14.6%, above two renal arteries in
15.9%, and supraceliac in 3.7%. The renal/visceral ischemic time was 8.5
6 16.1 min.
Conclusions: After open or endovascular aortic intervention, there is
signiﬁcant percentage of patients with a decline in renal function. This is
more common in the OR group. The risk of renal impairment after aortic
intervention should be recognized and strategies used to minimize its
incidence.
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An Analysis of Vascular Surgeons’ Use of a Maintenance of
Certiﬁcation Program and Lessons for Future Engagement
Elizabeth M. Wooster,1 Douglas L. Wooster2. 1Higher Education, OISE/
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Objectives: The Royal College of Physicians and Surgeons of Canada
introduced a compulsory Maintenance of Certiﬁcation (MOC) program in
2000 based on a 5-year cycle for all specialists. Modiﬁcations to the frame-
work and credit system were introduced in 2010; the program is now in the
third cycle. The aims of this study were to identify patterns of MOC use,
compare medical with surgical specialties, and identify opportunities for
improved MOC strategies.
Methods: The 2010-2012 database was compared with 2009 data to
identify general trends. Side-to-side comparisons were done in the 2012
database to identify variations in MOC practice across the specialties of anes-
thesia, general surgery (GS), gastroenterology (GI), cardiac surgery (CS),
cardiology (C), orthopedic surgery (OS), and vascular surgery (VS).
Results: Overall participation rates remained at 85% to 91% across
specialties and in the different cycles. The overall use of group learning ac-
tivities (93%), self-learning (85%), and self-assessment (30%) showed no
change across cycles or specialties. Speciﬁc activities varied in different spe-
cialties: conferences (CS 70% to GI 85%), rounds (OS 38% to GI 55%), per-
sonal learning projects (OS 33% to GI 50%), patient safety panels (C 13% to
GI 22%), Internet search (VS 12% to C 22%), and practice audits (VS 12% to
GI 22%). There were no differences in journal reading (38%-41%) or self-
assessment program use (2%-5%). Overall, despite specialty differences,
traditional group MOC activities continue to represent the majority of
credits reported; patient safety, self-assessment program use, practice audits,
and internet-based activities were underrepresented.
Conclusions: Specialist MOC continues in traditional activities.
There are variations by specialty. Resource-intensive self-learning and prac-
tice-assessment activities are not widely used. Strategies to modify program
planning, participant orientation, and MOC expectations are required to in-
crease uptake in certain, potentially high-value MOC activities.
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Douglas Wooster,1 Elizabeth Wooster2. 1Department of Surgery, Faculty of
Medicine, University of Toronto, Toronto, Ontario, Canada; 2Leadership,
Higher and Adult Education, OISE/University of Toronto, Toronto,
Ontario, Canada
Objectives: Changing population size and distribution, incidence of
disease and risk factors, and the likelihood of need for care partly deter-
mines the demands for health care in the future. The introduction ofadvanced technology, patient and society’s expectations, the growing at-
risk population, and increased recognition of risk factors have impacted
on vascular disease management. Studies in many countries predict a dra-
matic increase in the need for care for vascular issues. A “business as usual”
model predicts a large increase in the medical manpower requirements to
meet this. The aims of this study were (1) to identify the population size,
(2) link population to vascular disease data, and (3) link disease data to
resource requirements.
Methods: Population data regarding size and distribution of disease
was sourced from StatsCan 2012 census data. The epidemiology of vascular
risk factors, recognized disease, and determinants for intervention was
sourced from a variety of academic sources. Resource requirements were
inferred from the data, with sensitivity analysis applied to variable assump-
tions. Subgroup selection was applied for Ontario.
Results: Canada’s population is approximately 36 million; Ontario’s
population is 12.8 million. The population is growing at 5.8%. The vascular
target population of patients aged 55 to 80 years is growing more rapidly.
The subgroups in Ontario by 5-year cadres range from 375.000 to
850,000, with a total of 3.2 million. The prevalence of risk factors ranges
from 17% to 52%; the need for care ranges from 8% to 32%. Assuming a ra-
tio for vascular specialists (VS) of 1:100-180,000, Ontario would need 71 to
126 VS on an on-going basis. Diagnostic and interventional resources will
increase by 22% to 52% over time.
Conclusions: Increasing population, population at risk, disease prev-
alence, and triggers for intervention will lead to dramatic increases in
vascular-related resources. Changes in VS scope of practice, involvement
of other specialties, and nonphysician practitioners and changing technology
will all affect assumptions regarding manpower and other resources for the
care of vascular patients.
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Residency Training in Venous Disease Management Fails to Address
Practice Needs
Douglas Wooster, Elizabeth Wooster, Michael Clemente. University of
Toronto and Western University, Toronto, Ontario, Canada
Objectives: Previous surveys have shown that 91% of Canadian
vascular surgeons maintain a venous management component in their prac-
tice; 53% have seen an increasing demand over the past 5 years. The spec-
trum of venous disease that is treated is wide, and vascular surgeons
recognize only a limited group of fellow specialists as expert venous practi-
tioners (41%). The aim of this study was to compare training objectives and
practice requirements to training experiences in venous disease management
in Canadian vascular training programs.
Methods: The curriculum objectives were collected from the Royal
College training guidelines and individual program outlines. A survey of
trainees and practicing vascular surgeons was done to assess the training op-
portunities and practice parameters relevant to venous management.
Results: Program objectives include training in venous disease man-
agement. However, most programs do not have speciﬁc venous rotations
or access to dedicated venous centers. Trainees are seldom exposed to pa-
tients with venous issues in the clinic, emergency care, or rounds, nor do
they attend major venous meetings. Ministry of Health and Long-Term
Care have further limited opportunities in Ontario-based programs.
Training correlates with practice better for conservative management
(78%) than speciﬁc management (sclerotherapy, 50%; foam sclerotherapy,
42%; ambulatory phlebectomy, 55%; endovenous ablation, 50%). Throm-
bolysis training approximates practice (75%-100%) but inferior vena cava ﬁl-
ter placement (34%) and venous angioplasty (22%) do not.
Conclusions: Despite the importance of venous management in prac-
tice and its inclusion in the training curricula, training generally fails to
address most venous management issues and meet practice needs.
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Fibrinogen Level and Bleeding Risk During Catheter-Directed
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Objectives: Our objective was to evaluate if low ﬁbrinogen levels dur-
ing catheter-directed thrombolysis is associated with an increased risk of
bleeding.
